Proximal sequence element factor binding and species specificity in vertebrate U6 snRNA promoters.
The Xenopus tropicalis U6 gene is very poorly transcribed both when introduced into human cells by transfection, and in human cell-free extracts. By analysis of hybrid promoters constructed from human and Xenopus sequences in various combinations, we show that species specificity is mediated by the proximal sequence elements (PSEs) of the promoters. We demonstrate the PSE-dependence of U6 transcription in a fractionated extract of HeLa cells. One of the fractions required for transcription contains an activity designated PSE-binding protein (PBP), previously shown to bind to the PSE of the mouse U6 gene. Binding of PBP to various wild-type and hybrid U6 PSE sequences correlates with their activity in transcription in HeLa cell extracts. This provides strong evidence that PBP is the PSE-binding factor involved in U6 transcription. In addition, it suggests that the differential affinities of the promoters for PBP is responsible for the observed species specificity. The divergence between U snRNA promoters in different species contrasts with the relatively strong conservation of other families of RNA polymerase II and III transcribed gene promoters. Possible mechanisms by which this diversity could be generated are discussed.